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Determination of the Relative Fluctuations of the Electron
Concentration 1n the Ionosphere

thickness of the 1onosphere PS/P 1s tne ratio of scattered
to transmitted signal energies and I 1s an integra)l depnending

on the parameters of the layer The expression 0(

Ao\ P,
6N 0. 17 ——2— Min [ — + 1 (2)
VEI

holds for a signal which has been reflected only ovnce In the
case of double reflection the 1nequality
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must be emjloyed The above tormulae were derived on the
assuainrticn that

1) the relative fluctuations 1n the dielectric constant are
small,

2) the angles of scattering b  are small (/& 1),

35) the geometrical-optics approximation holds and

4) the point of observation 18 at a great distance from the
scattering region

1t was also assumed that the dependence of the concentration
on altitude 1s given by
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2
z - Zo
No 1 - — (z < zo)
Y4
m %
N = (&)
Noexp[ alz - zo)_l (z A zo)

where Zo is the altitude of the maximum

N2 18 the eleCtron concentration at z - Zo
Under these conditions the effective thickness of the
1onosphere 1s given hy

z .z + 1/u
m m
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In the calculations im was assumed to be equal to 400 km.

The dimensions of the 1rregularities ¢ Wwere estimated from
the formula E = VT where T 1s the mean period of
filuctuations and V 1S the velocity of motion of the 1rregu-
larities. In calculating £ 1t was assumed that these
irregularities move with a mean velocity of 100 m/sec. The
integral 1 was calculated i1n Ref. 3 It was foynd that the
pulse method gives 6N < 4 x 10 and 6N < 10 for the

#F and E layers. respectively. Fluctuations 1n the emission
of discrete sources (Cassiopea A and Cygnus A) gave the value

of 6N ™~ 3 x 10 3. Acknowledgments are expressed to

V.L. Ginzburg and G.G.Getmantsev for their 1nterest and valuable
advice.
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AUTHORS: Mityakova, N.A., and Rapoport,

TITLE: On the Measurement of
the Ionosphere and in

PERIODICAL: Jzvestiya vysshikh uchebnykh zavedeniy,
1960, Vol.3, No.6, pp- 949-956

E.Ye., Mityalov. , v.0.

the Electron C
Interplanetary Space
Radiofizika,

oncentration in

TEXT: A brief review is given of the available methods for
the determination of the electron concentration in the ionosphere
with the aid of artificial earth satellites. Using the quasi-
longitudinal approximnt'on. an expression is obtained for the phase

and group paths for a signal emitted from an artificial earth
It is shown using the results

satellite towards a Spherical earth.
of Al'pert et al (Ref.1l1l) that the phase path length is given by
2
2 4ICe N 2aN ‘74
= e ————— = - —_——% 1

S 1 m wle * op) 1 wlw mL) (1)
and
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On the Measurement of the Electron Concentration in the
Ionosphere and in Interplanetary Space
5oy o
L Ty =Fq - ¢ ""I’""" dz 1 y z dZ\ N 5 (5) -
AR wCos 7 {S w iy g:/ 5 R,‘ ("’I“’L) | ( ) /
[\] n
and the group path length is giﬁen”by ) (
0 (n w)
- 1.2
Lrpl.2 - Ag 0w de1,2 (6)
and
1 &y .
a N Nz
Legta= —_— dz —tg?y \ —— 7 dz|.
rpl.? r°+“DCOS'/_[S‘wiU)L 2 g/,S Ro(u’_t“’L) ] ) ] (7)
0

= (eHg/me) cos Y, y is the angle
tic field and the wave normal, suffix 2

In these expressions uy,
ordinary wave, and suffix 1 and

between the earth's magne
and the "minus" sign refer to the
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on the Measurement of the ilectron Concentration in the
lonosphere and in lnterplanetary space
the "plus" sign to the extraordinary wave:. Fur thermore. &~ 18 the
clectron concentration, Zs is the distance from the earth’'s
surface, TIg is the true distance from source to receiver,
itg the earth's radius, and X is the zenith angle of the satellite
(see Fig.1). These two path lengths differ from the true distance
ro, by the same amount 61,2 The above expressions can be used
in 4 method whereby the electron concentration 15 determined by
measuring the angle between the planes of polarization and the
two frequencies. The

the group path lengths on
two measurements 18 suggested as a possible

nt of the electron conc entration in
ckets To measure

diiference between
combination of these
approach to the measureme

1nterplanetary space with the aid of cosmic ro

the electron concentration in interplanetary space 1t 13 necessary

to have signals on frequencies W], W2, W3 which are nodulated at )(
and wn can be

Tae close frequencies 21
the contribution to

a low frequency Mmoo
used to measure the Faraday

o v d
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on rockets. This difficulty can easily be a

a sinusoidally modulated signal.
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AUTHORS: Benediktov,
Rapoport, V.O.«.

Mitvakov, N.A.,

Results of Measuremen Radio
Wwaves in the lonosphere

PERIODICAL: Izvestiya vysshikh uc hebnykh zavedeniy
1960, Vol.3, No.6. pp. 957-908
at Gor'kiy 1n 1959 are reported.

The total absorption in the ionosphere was measured with the ad
of the '"method of two frequencies”. The method 18 doscribed as

follows. Suppose that the cosmic radio emission 1 recc.vcd 04

simultaneously on two frequencles. f ard o where 1, 2 by
For cach of these frequencles the 1ntegral absorption ol radro

waves in the jonosphere 1is given by:

rl + 1n (101/11)‘

are the intensities of cosmic
passage through the

TITLE:

Hadiof(i1zika,

ToXT: Results obtained

(1)

radio emission

where Igj and [I;
of frequency fj before and after
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f the Absorption of

Radio waves 1n the

Results of Measurements O
Ionosphere

where 3 18 the

2 2 2 5 g2
If (230605 >N and f§ 2 fc. :
an

effective number of collisions of electrons with ions
f is the critical frequency of the

neutral molecules, and
F-laver. then the integral absorption 15 given by.
2 & '
(2) dx/

- € \
r\i = Jth?E— g N v dz

ionosphere.

N 1s the electron concentration, z 18 the

e and m are the charge and
elocity of light. [t then

In this expression
thickness of the absorbing layer,

mass of the electron, and ¢ 1s the Vv

follows that - 2
° ati l/r‘o - (fz/fl) and hence, finally. the integral

absorption for each of the frequencies 15 given by

Y e —————
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Results of Measurements of the Absorption of Radio Waves in the
Ionosphere
and _ 2
Fz = Fl (fllfz) (3b)

does not depend on the galactic coordinates then
with time depend only on the ratio of the two

In fact, the above intensity ratio is not independent
of the galactic coordinates but this fact should not lead to large
errors in the absorption measurements. Published data on the
absorption of radio waves 1in the ionosphere during night hours
shows that the absorption 1is frequently negligible. If the
intensity ratio 102/I01 1is determined for these hours., then the
absorption for any other time can be calculated from Eq. (3).

It may be shown that the optimum frequency range for the above
method differs from the standard method (described by Blum et al.

in Ref.2 and Mitra and Shain in Ref.3) in that it does not require
highly specialized apparatus or prolonged observations. The
present authors have used the above method between August and
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Results of Measurements of the Absorption of Radio Waves in the
Jonosphere
Dec ember 1959 on 8.6 and 25 Mc/s. The results obtained show that
the absorption has a characteristic maximum at noon each day, and
a minimum at about %4 hrs. In August and September there is also
an additional evening maximum at about 20 hrs. The magnitude of
the noon maximum was found to be 1.1 db in August, 1.15 db in
September, 1.2 db in October and November, and 1.6 do in December
(on 18.6 Mc/s throughout). Fig.4 shows the diurnal dependence of
the total absorption (cont inuous curve) and the absorption 1n the
jower layers of the jonosphere (dotted curve) averaged over the

periods 23rd to 31st October (Fig.4a) and 12th to 15th November
d by the Radio Astronomical methods

(Fig.46). The results obtaine
were checked by means of the pulse method described by Pigott et al.
(Ref.9). Fig.5 shows the dependence of the absorption in the

s of the F -layer (18.5 Mc/s)

the critical frequencie
12th to 15th November; curve 11 -

data from Ref.3). Acknowl edgements are expre
d V.L. Ginzburg for interest and advice.

20th to >lst October;

F-layer on
ssed to

(curve 1 -
curve III -
G.G. Getmantsev an
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AUTHORS : Benediktov, Ye.A. andhﬂit¥5522l~§lAL
TITLE: "~ On the Absorption of Cosmic Radio Emission in

the Ionosphere

. FERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, '
P " Radiofizika, 1961, Vol. 4, No. 1, PP by - 48

TEXT: When redio waves are incident normally on the
ionosphere,then for frequencies much greater than the
critical frequency the absorption of these waves in the
jonosphere is given by Ginzburg - Ref. 5) o )

e! A ] » . ;

I = 4,34 —— ‘ Nodz = 116:10 7/~ | Nvdz (00),

rmcf* |} / (1)
0 . \ '

where e and m is the charge and mass of the electron,

¢ is the velocity of light,
£ 1is the frequency,
Cardrl/ﬁ6/

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134810003-0" |



IIA
E— PROVED FOR RELEASE: 06/14/2000

e CIA-ROPBS-005137001134810003-

e -

e T 25903 | ' 7“‘

s/141/61/oc&/001/003/022
On the Absorptiom .- EOBZ/E}l’&

N 1is the electron concentration and -

') is the effective collision frequency..

! It is known (Ref. 5) that the effective collision frequency

' is determined by collisions with neutral molecules up to
150 km, while in the F-layer it 18 determined bY collisiors
with ions. The magnitude of N can be eotimated from knowm
values of N and Y in the lower ionosphere (Nicolet - Ref. 6.
Kane - Ref. 7 and Nertney = Ref. &). These data are given in
Table 1. Numerical estimates of absorption using Edq. (1)
and the data in Table 1 sho¥ that the absorption in the lower
layers of the jonosphere on 18.6 Mc/s 18 0.3 - 0.5 db at mid-
day, which is in agreement with the experimental data reported
by BenediktoV et al (Ref. %2). 1In the F-layer, the effoctive
collision frequency is given bY (Ref. 5)

T
,=_L57:It’.—ln (\‘220—}\7:), . (2)

Card 2/16/
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where T is the electron temperature. In apprgximate

calculations it may be assumed that T = 1 000 K and

N = 10 and hence one obtains the approximute'expresaion
45N

v = — '
(2a) .
r3/2

Substituting Eaq. (2a) into Eq. (1), we have the following

expression for the absorption in the F-layer
' ' 2
N

M = 0.52 £7° S S I I Y
73( 2

The electron concentration N is a maximum at 300 km while
the temperature in the F-layer increases monotonically with

{ Card 3/j8/
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height. Since N2 changes with height much more rapidly
-3/2

than T , the above expression can be approximated by

M, = 0.52 f‘ZT;3/2 \Nadz o (3a)

/

’

T-3/2

where
o

concentration in tl.e F-layer on the first approximation is
given by ,(Al'pert - Ref. 9)

2
/\io(l—-z
z
N

-3/2

is an average value of T

Card 4/10
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where N° is the electron concentration in the maximum

(W]

of the layer. It then follows that

15
and hence b

‘: Nidz = l:g’ (lz'*' e z|) (.5)

’

/., 16 (6) -
1y = 0,26 f 7T, "Ny (z.,. + z.) .

. Assuming standard values for the F-layer (No = 106,1'c ~ 9 Mc/s, :;#L\

, z, = 150 lm, 25 = 300 Jm and T = 1 000 Oy, we find that
. at £ = 18.6 Mc/s, the absorption fp = 1.1 db. This is also

in agreement with“experimental data raported in Ref. 3. Thus,’
i the integral absorption of radio waves in the ionosphere o,
frequencies considerably in excess of the critical frequency is

, Card 5/ ¥0
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largely determined by absorption in the F-layer. Ed. (6)

can also be used to determine the tempefature To near the
2

maximum of the F-layer. Assuming that No = 1l.2h x 10—8 fc y

it is found that

&Ndz = 1.24 x J.o"8 £22 (7)
c 9@@

where the effaective thickness of the atmosphere 18 given by
- 2
= - (8
z z, + ; z, )

Using Eqs. (6)-(8), one finds that
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r,= (_.__a.l-x_o;_, r ,)
.S Ndz +5-107° 2,1} IH ' (9) .

e
data (Ref. 3) on the absorption in the
one can calculate the product

(6)-(8), it turns out that

Using the experimental
F-layer on 18.6 Mc/8,

T-B/2 z In fact, using Eqs.

>34

| A 1
| T, 2y (140 222510 f

Iy
2 ¥

[4

Zige (11) .

Usually, the second factor in the brackets in Eq. (11) can be
neglected. Table 2 gives the va jous parameters for ;%i__

October, 1959, as calculated
pointeg out that simultaneous measu
F-layer and the total electron concentration

, Card 7/36
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AUTHORS Voedeneyeva, [ K., aqd Mityakov N A
TITLE Results of experimental studies of the triple.

splirtting effect 1in the F-layer of the ionosphere

PERIODICAL Izvestiya vysshikh uchebnykh zavedeniy
Radiofizika v 4, no.6 1961 1013 1019

TEXT The anisotropy of the lonosphere 1s usually
responsible for the appearance of at least two branches on the
F-layer tonograms and these are due to the ordinary and the
extracrdinary waves . Frequently however, one observes an
additicnal bran-h which 1s referred to as the z-component or the
triple-splitting effect . The present authors report results of é&
experimental studies of the latter effect 1n the F-layer. The
observations were tarried out in March 1961 at Gor'kiy The
results are in complete agreement with those reported by

G R Ellis (Ref 3., ;. Atm Terr Phys v 3, 2063 (1953

v 8 43 (19s56)) It is established that the reason for the
appearance of the z-component is the interaction between
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ﬂbllquely 'niitdent radio waves with the radio waves which are
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are expressed tc¢ VL Ginzburg G G Getmantsev . L. A Skrebkova and
V O Rapopert for their assistance 1n this work. N.G Deniso-
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There are 3 figures and 7 references 3 Soviet-bior and 4 non - ég
Soviet blc:, The 4 English language references read as folluws
Ref . 3. 1n rext above,
Ref 2 6 ¢ w S.ot: J Geophys Ren | v 55 g} (1950)
Ref 6. B  Landmark ''Atm Terr Fhys v 2 254 (19352
Ref 7, R Sa*tanaravana } Atm Terr Phys 13 201 (1989
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L 2965-66_ BHT(Q)/FSS=2/SNT(L)/FS(v)-3/GPA(5p)-2/EEO(k)-2/FSS/BHACA)/EA()
ACCESSION NR: ATS023576 ASI/TT/GS/GW UR/0000/65/000/000/0147/0150 |

AUTHOR: Yerukhimov, L. M.; Mityakov, N. A.; Mityakova, E. Ye. %’7

S et L/
TITLE: Investigation of the fonosphere by the method of ground reception of radio
signals from artificial earth satellites

» SOURCE: Vsegoyuznaya konferentisya po fizike kosmicheskogo prostranstva, Moscow,
1965, Issledovaniya kosmicheskogo prostranstva (Space research); trudy onferentsi{.
Moscow, Izd-vo Nauka, 1965, 147-150 :

TOPIC TAGS: d{ionosphere, ionospheric inhomogeneity, electron density, artificial
. |satellite observation

" |ABSTRACT: A summary of research on the regular ionospheric structure, large-scale

inhomogeneities of electron concentration, and small-scale ionospheric inhomogenei~

. ties is presented. The research in question has been conducted since 1961 using -

.+ |artificial earth satellites (Elektron-1 included). The regular structure of the

~ " -|ionosphere was studied by the measurement of the phase difference of coterent fre~

*. ' |quency signals (2090 Mc) and the Faraday fading of 20-Mc signals from the sgtellit
"|According to data from Coswos-1, Cosmos-2, and Explorer-7, electron concentration
At 15 % Y < -7

B R IR
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. |ACCESSION NR: AT5023576 o !

i las & function of the altitude of the satellite and the time of day was in the range
"10.1—1.7 x 1013 el/cm?. The corresponding average value for the exponent index ¥ !
was 6.2 x 10-3/km. The index was determined from comparisons with verticel probing |
data under the assumption that the electron concentration above the F layer behaves
exponentially, The measurements of large-scale inhomogeneities indicated that their
dimensions range from a few kilometers to a few hundred kilometers. The gradient !

&’iﬁ 0&;~M : 3
A\ pds=10¢ el/cm
.

e e

is independent of the nonuniformity dimension £ for £ > 100 km. For & < 100 km, this
gradient increases with L. Small~scale inhomogeneities were determined from the

fluctuation of signals received at three spatially dispersed ancennas. It was estab-
lished that they have a clearly expreased daily course, with the maximum occurring at-
night. They were observed primarily at 250-—350 km and ranged in size from 1 to '

2 km. Orig. art. hasf 1 formula.: (8D} -

- |ASSOCIATION: nome = -

|SuBMITTED: .02Sepb5. = . ..
08‘1 o H ' ’ “."' ‘1

e

- ENCL: 00
¢ OTHER:: |

SUB CODE: ECA
.. ATD PRESS: ?/07
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L 531566 EHT(d)/PBD/FSS-2/EH'1‘(I),’FS(v)-B[EEC(k),-ZIEWA(cy As'r/'r'r/nn/osyaw/ws-z
ACCESSION ¥R: -u5023642 UR/0000/65/000/000 0551/7656
%AUTBORS_:. W; Getmantsevy G. G} Mi tyakov, N. A Rq.ppp_qyfgl_L_Q: Lé
Sazonov; Yus-Ae} arasov; A, F. TRy s

. AT

‘TITLEV: Results of the intensity measurements of radio-frequency radiation at@"’ / )
frequencies of 725 and 1525 ko by means of the apparatus jnstalled in the satellite

»’Elegtrm-i

. B \

. 'SCURCE: gVsesoyusnaya k_o__nferentsiy_g._ po fizike kosmicheskogo roatranstva. Mogco¥w )
- 165, I sledovaniys kosmicheakogo prostranstva Spece Tesearch); trudy konferentaii.
Moscow, Izd-vo Nauka, 1965, 581-606

'.TOPIC TAGS: artificial earth gatellite, radio emiseion, ionosphere, atmospherio
.radigtion. radio receiver, geomagnetic field

ABSTRACT: The results of radio-frequency measurements teken by the Elektron-2
‘gatellite are analyzed and the equiplent,uaed 8 desorived. Two fixed-frequency
receivers tuned to 725 and 1525 ko were used with & common dipole antenna. One side
‘of the sntenns was & 3.75-a metal stub, and the other side was the body of the
‘satellite; the rediation resistance was 0.033 ohm for T25 ko and 0.146 chm for 1525 .
ko for s capecitance of 46 p¥f. The receivers used straight amplification with 3 rf
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L 531566 -
ACCESSIOK NR: AT5023642
‘gtages and 2 af stages. The error in the absolute value of the intenaity of cosmio |
iradio emission was + 30% for 1525 ke and (+30, -50)% for 725 ke. The measurement °
.results were processed by converting the output voltages to the effective tempera~

iture of radio emission. Values of effective temperature T oo for a 2-hr flight near

.the apogee are given in Fig. 1 on the Enclosure, where the points corroaspond %o
;1525 ko and the crosses to 725 ko. All of the data on the spectrum of cosmio radio

‘emigsion indicate that for £S5 3-5 Mo its intensity decreases with frequency. The
determined from its

fprofile of the eleciron concentration in the ionosphere was .
leffect on radiation resistance and capacitance of the aiitenna. A graph of electron .

‘;concentration N versus altitude h is shown in 2 on the Enclosure. Sporadic
‘radio emission from the earth's atmosphere considerably exceeding the cosuic radio
A correlation between radio

éemiss’ic’m in intensity was recorded at both frequencies.

;,fmissidn and the intemsity of soft-electron flux is found. The distribution of
- Nradio emission indiocates that electron fluxes Knetrate the ionosphere primarily at '
latitudes of 0-50°. The ors thank Yu. V~-Abramov, A. A.gnnr‘ onov, B. N. 55 5
‘kov’ v L) ° t

" _'Boykin, V. Le¢>Ginaburg, v.5V. Zheleany
- T Skuridin, and YiXu. Trakhtengerts for aid in prepar
‘discussion o_t»_tho*ruultc. Orig. art. has: 14 graphs,

and 11 formilds.
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« L 65295-65 m(d)/m(l)/?s(v)-a/?ss-z TT/AST/OW
' 629,195.2:1621. 39 7 '

AUTHORS: G &',"; Kalaahnikov, H. ngw; Bykoy, Lg‘:j Ban’f
" Yerukhimov, vy Belikdvich, V. Vf} 1r¥ ¥, MY Kantor] L, Yaf) %
73, S5, Yunilov 4y ALt Pusitov, I, Hf Ra t, ¥ 3-__.7__
. A, G,3 Cherepovi . o Sia A 5 d %5 rs
—r—‘"\}q .,-./ {3 Qv 6;44, § 7
* TITIE: The resulte of an experiment on ra lo ¢ L via "Echo 2" and the

i | moon at a frequency of 162.4 magacycles between the observatories of Jodrell Bank
! . and Zimenki

SOURCE: Kosmicheskiys lssledovaniya, v. 3, no. 4, 1965, 618-629

o
' TOPIC TAGS: moon, satellite comgunication)’radio telescops, radio transmission,
| satellite tracking, sclentific research coordination / Jodrell Bank redio tele-
| scope, Zimenki observatory radioc telescope, BESM 2 elsotronio computer

: ABSTRACT: During February-Harch 1964 the Academy of Scisnces of the SSER, NASA
' of the USA, and the Genersl Post Office Department of Great Britain oonducted an
i experiment to establish one-vay radic communication at 162,4 msgacycles via the
* passive satellite "Echo-2' and the moon. Bcho-2 was used for 34 comamiocstion

Icard 1/2
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L 65295-65
ACCESSION IR:  AP5021255 O

teats of 10-15 minutes {(the time interval permitted by Echo's orbit), and the
moon was used for 15 test runs betweon the Echo testa, The transmitting equip-
mont at Jodrell Bank and the receiving unit of the Zimenki Observatory are de-
scribod in dotall. Echo orbit information furnishad by NASA, visual observations, '
and radio tracking data from fixed stations were fnd to a BESI-2 electronic cal- .
culator which provided progrermed trackinr control., The received aignal exhibited
strong fluctuations separable into two porinds: 1) a 1-2 minute fluctuation as- !
sociated with Echo~2 distortion from a sphere and with tracking errors; 2) a 3-10 |
second period associated with small surface irregularities, The rapid fluctua- ;
tions varied with each test, Voice signals, slowed by a factor of 8, were barely '
intelligible, Telegraph, teletype, and photofacsimile transmission, in general,
. were unsstisfactory, but in perioda of high signal-to-noise ratlos intelligible 1
mossages were received, The moon transmisoions were not as clear hut did furnish |
' scientific information. Unexpected transmission losses included 3-5 db for polar=-:
ization losses and 1-2 db for unknown causes, T.e international cooperation was
excallent, with the Soviet sutmitting a complets report., ,0ffers far further co- |
operation have been extended. Orig. art. has: 3 tables, 7 figures, and { for-

mulas,
' ASSOCIATIONs none

. SUBHITTED: 18ApréS ENCL: 00 SUB COIR: AA, EC .
NO 80V: 000 OTHER: O i
Cavd /279 .
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L 2343066 EWT(d)/FS5-2/E4T (1)/EBC(Kk)-2/FUC/EA(d)/EHA(R)  AST/TT/GW _
ACC NR:  AP6012830 = ! SOURCE CODE: UR/0293/66/00L/002/0249/0256
AUTHOR: Mityakov, N. f; Mityakova, E. Ye.; Cherepovitskiy, V. A. L/ /.
ORG: none . ' . v ZB

S o
TITLE: Results of a study of the distribution of electron concentration in the
ionosphere by & method of ground reception of radio signals from Electron-1 v

& ' \

SOURCE: Kosmicheskiye issledovaniya, v. 4, no. 2, 1966, 249-256

ot

TOPT. TAGS: ionosphere, ionospheric electron concen_t.ration/Electron 1

ABSTRACT: The total electron concentration in the ionosphere above the maximum of
the F layer was determined from ground reception of siguals of Electron-1 transmitted
at 20.005 and 30.0075 Mc. Observations were made during February—March 1964 at
Gorky and in the Crimea with equipment capable of recording the phase difference of
coherent-frequency signals. Standard PKCh-3ltquipment, described earlier by Ya. L.
Al'pert et al., was employed in the Crimea, while special equipment capable of re-
cording signel smplitudes and phase differences at coherent frequencies gf 20, 30,
L0, and 90 Mc was developed for use at Gorky. Btendard B-250 Mireceiversiwere em- |
ployed. Bignals fromacoherent reference ‘heterodyne were also fed to the receivers.
In the presence of satellite signals, low-frequency beats were generated at the out-
put of the receivers. -After passing through narrow-band filters, the low-frequency
signals were fed to a phese meter, where they were brougitto & single frequency of

9 kc. On the basis >f recorded phase differences, total electron concentration was I

Card 1/3 . UDC: _350.388.1
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direction. In conclusion, t '
T. T, Makaroy e it ’ ::e:uthora avail themselves of the opportunity to thani

for their participation in the devel t '
E;:g:r:;:::ﬁ:ﬁc:h: equipmen;;; L. M., Barsukov, V. A. Vasin, and L. I. G:Z;:g: fgf'd :
I processing the material; end L. V., Piskun . Potemkin |

for computing the eph { Ten 67
o om g phemerides of the satellites. Orig. art. has: 6 figures and
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7. 9220 (also 1691 ,/0¢6) S/141/60/003/006/004/025

92.9%00 E032/E114
AUTHORS : Mityakova, E.Ye., Mityakov., N.A., and Rapoport. V.0.
TITLE: On the Measurement of the Electron Concentration in

the Ionosphere and in Interplanetary Space

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika,
1960, Vol.3, No.6, pp. 949-956 :

TEXT: A brief review is given of the available methods for
the determination of the electron concentration in the ionosphere
with the aid of artificial earth satellites. Using the quasi-
longitudinal approximation, an expression is obtained for the phase
and group paths for a signal emitted from an artificial earth
satellite towards a spherical earth. It is shown using the results
of Al'pert et al (Ref.ll) that the phase path length is given by

2
2 LT °N 2aN V<
1,2 -z wlw * o) 7 1- wlv * o) (1)

and
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21165

S/141/60/003/006/004/025
E032/E114
On the Measurement of the Electron Concentration in the
Ionosphere and in Interplanetary Space

1o

% ’ .
Lgwg=rn-- —2 U N_ 4wy ——-N—z—dz}, (5) (5)
w1t ("I_ }

w COS 7 4 Ra(wiw)
n

and the group path length is gi?en-by
B

Lrp1.2 S —--—-L——w da! (6)

Lrp\.l =7, +

j‘-——/\—/— dz——tg’y_j‘—-ﬁz————dz]. m (7)
0 0 B .

In these exprressions wp = (eHy/mec) cos v, Y is the angle
between the carth's magnetic field and the wave normal, suffix 2
and the "minus" sign refer to the ordinary wave, and suffix 1 and
Card 2/5
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the "plus" sign to the extraordinary wave. Furthermore, N 1s the
clectron concentration, Z, 18 the distance {rom the carth's
surface, s 18 the true distance from source to receiver,
o the earth's radius, and X is the zenith angle of the satellite
(see 1g.1), These two path lengths differ from the true distance
ry by the same amount cp, 2. The above expressions can be used
in + method whereby the election concentration 1s determined by
meaw-uwring the angle between the planes of polarization and the
d1.feicnce between the group path lengths on two frequencies 1L he
combination of these two measurements 1s suggested as a possible
Ppproach to the measurement ol the electron concentration 1in
1t erplanetary space with the aid of cosmic rockets o measure
the electron concentration 1n interplanetary space 1t 18 necessary
to hhave signals on frequeiicies Wl w2, w5 which are modulated at
a low frequency (L . l'hie close frequencles a1 and wo  can be
uscd to measure the IFaraday eflect and hence the contribution to

o :
Cara 3/5 Og N dr
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('nn the Measurement of the bklectron Concentration 1n the
yuonospnere and 1n Inter planetary space

due to the 10onosphere, and the distant f{regquenciles wl and w3 to
measure the difference in the group path lengths. in order that the
contribution due to i1nterplanetary space should be comparable to
that due to the ionosphere, the rocket must be at a distance of

Lw® km from the earth. iue reception of signals from such

distances 1s difficult because of the low power of the transmitters

on rockets. This difficulty can easily be avoided by the use of

a sinusoidallv modulated signal.

‘.anowledgments are expressed to G.G. Getmantscey and

v.L. Ginzburg for valuable advice.

There are ! figure and l4 references- 6 Soviet and 8 non-Souviet.,

SEOCTATION Nauchnou-1ssledovatel 'ski1y radiofizicheskiy 1nstitut
pri1 Gor kowskom universitete

card 4/ {Scientiile stesearch RRadiophvsics Institute of the
Gor htry lniversity)
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MITYAKOV, N.A.; MITYAKOVA, E.Ye,

. . . o av of
Methodology of atudying toe ionos,“c-lc:structure by wa
ground reception of radio aignals QEiCETIASM14) Sate k0, Geo-

mage i aere 3 n..5:858-867 S5-0 163, © (MIRA 16:11)
1. Radiofizicheskiy institut pri Gor'kovskom gosudarstivennom
universitete.
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L 2965-66, EWT(d),/FSS-2/BHT(1)/Fs( v)=3/EP(op)-4/BEC(N)-2/FSS/BaN(a)/Bia(n)
ACCESSION NR: AT5023576 AST/ITT/GS/0W UR/0000/65/000/000/0147/0150

AUTHOR: Yerukhimov, L. M.; Mityakov, N. A.; Mityakova, E. Ye. 477

i B+/
TITLE: Investigation of the ionosphere by the method of ground reception of radio
gignals from artificial earth satellites

SOURCE: Vsesoyuznaya konferentisya po fizike kosmicheskogo prostranstva. Moscow,

i : 1965, Issledovaniya kosmicheskogo prostranstva (Space research); trudy konferentsit. ,
N Hoacow, Izd-vo Nauka, 1965, 147-150

TOPIC TAGS: {omosphere, ionospheric inhomogeneity, electron density, artificial
satellite observation
- JABSTRACT: A summary of research on the regular ionospheric structure, large-scale

‘|inhomogeneities of electron concentration, and small-scale fonospheric inhomogenei~
" jties is presented. The research in question has been conducted since 1961 using --

artificial earth satellites (Elektron-1 included). The regular structure of the

ionosphere was studied by the measurement of the phase difference of coherent fre-
" |quency signals (20—-90 Mc) and the Faraday fading of 20-Mc signals from the satelli
‘{According to data. from Cosmos-1, Cosmos-2, and Explorer-7, electron concentration
| Card 114 : : 1V SN - Y . D
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o ol 7
-/, :|as a function of tha altitude of the satellite and the time of day was in the range | !
+2710.1+=1.7 x 1013 el/cw?, The corresponding average value for the exponent indexh | .’
-, "|was 6.2 x 10~3/km. The index was determined from comparisons with vertical probing |

". -{data under the .sssumption that the electron concentration above the F layer behaves :

. |exponentially, The measurements of large-scale inhomogeneities indicated that their
“: |dimensions range from a few kilometers to a few hundred kilometers. The gradient '

Con . . g
KS -g:—vdleﬂ" el/cmd .
[ o

. .i{is independent of tke nonuniformity dimension £ for £ > 100 km. For £ < 100 km, this
gradient increases with £. Small-scale inhomogeneities were determined from the
fluctuation of signals received at three spatially dispersed antennas. It was estab-
lished that they have a clearly expressed daily course, with the maximum occurring at-
night. They were observed primarily at 250—350 km and ranged in size from 1 to -
- 2 km, Orig. art. h“{ 1 fomlﬂa: A s :' . (BD] - —

ASSOCIATION: none’ -

T ENCL: 00

SUBMITTED: 02Sep6S
. *i OTHER:_001 °
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ACC NR:  AP6012830 SOURCE CODE: Ua/0293/66/00&766576%’97655‘6;
AUTHOR: Mitysakov, N. Ag Mityakova, E. Ye.; Cherepovitskiy, V. A. ,_///
ORG: none: k . = B
_ \9/
TITLE: Results of a study of the distribution of electron concentration in the
ionosphere by a method of ground reception of radio signals d:'rom Electron=1 o
* \

SOURCE: Kosmicheskiye issledovaniya, v. b, no. 2, 1966, 2k9-256

TOPIC TAGS: ionosphere, ionospheric electron concenpration/Electron 1

ABSTRACT: The total electron concentration in the ionosphere above the maximm of

| the F layer was determined from ground reception of signals of Electron-l transmitted
at 20.005 and 30.0075 Mc. Observations were made during February—March 1964 at
Gorky and in the Crimea with equipment capable of recording the phase difference of
coherent-frequency signals. Standard PKCh-3btquipment, described earlier by Ya. L.
Al'pert et al., was employed in the Crimea, while speciel equipment capable of re-
cording signal amplitudes and phase differences at coherent frequencies qf 20, 30,
40, and 90 Mc was developed for use at Gorky. Standard R-250 Mireceiversivere em- l__
ployed. Bignals fromacoherent reference ‘hetercdyne were also fed to the receivers.

In the presence of satellite signals, low-frequency beats were generated at the out- *
put of the receivers. After passing through narrow-band filters, the low-frequency |
signals were fed to a phase meter, where, they were broughtto & single frequency of 2
9 ke. On the basis Of recordea phase differences, total electron concentration wes .
| Card 1/3 L ypc: 350.368.1
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determined to altitude z, of the satellite from the following formula:

. " A

i 'Nm: = S Ndz

1 - 0 '

" where Ny, is the vertical profile of the ionosphere passing through a point at vhich

‘radio beams intersect with the maximum of the F layer. Curves showing_ the diurnal
hic lat:ltudes are given 1n the

"« varietion of N,. for various intervals of geograp
- . e e o \e

.. ap#" electron/ cm2

ik
S asE
P :
1t - 3 Fig. 1. Diurnal variation of ‘the electron con-
i - . centration for various geogrgphic latitudea
. 48t e
i .
foi i 1 3 51—53%; 2 - 53—55°i 3 - 55—=57% '4 - 5T to
s ! S ;,'! L 7 , . —
) ﬁgure. The total electron concenbrati.on vas found to increase in the southvnrd
-] Card . 2/3 o . s . :
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direction. In conclusion, the suthors avail themselves of the opportunity to thank ;
T. I. Makarov end S, K. Malyshev for their participation in the developzentfand

3 L. I. Grekov for

preparation of the equipment; L. M. Barsukov, V. A. Vasin, and
their assistance in processing the material; and L. Y. Piskunov and A. V. Potemkin
for computing the ephemerides of the satellites. Orig. art. has: 6 figures and
1 table. g _[9r]
SUB CODE: Ok, 17/ SUBM DATE: ’OSJunGS/ ORIG REF: 006/ OTH REF: 005/ AZ'I)DQI’;EZS:
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MAKKAVEYEV, N,I., prof.; LAPYEV, M.I.; MITYAKOVA, M.N.; KONDRAKHOVA,Ye.I.;

SHANKIN, P.A.; RZHANITSYN, N.A.; RABKOVA, Ye.K.; VYKHLOV, K.P.;
CHALOV, R.S.

d rivers, ]

Planning the navigable channels of unregulate

E’roekti?gvanie gudovykh khodov na svobodnykh rekakh, Moskva,
Transport, 1964, 261 p. -~ . #2a(Moscow. TSentral'nyl
nauchno-issledovatel 'skii institut ekonomiki i ek5pluatats;ilz)
vodnogo transporta. Trudy, nce 36). (MIRA 18:
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173 '55 (White Russia--Forminifern, Fossil)

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R00113



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134810003-0

‘ ‘ | ‘ ot 1D 17
AUTH E: ¥ityanina, 1.V

T T T T T

-rents ir “elorussia ACCS
a _eratigrafiya yursris

riing ‘0
roc

TITLE: Itratigraphy of uu?asi;c e .-
the Study of Feramirliera . G ) : RS
iy Helor: v1 pe dannym izuchenliya ISraminaiel
lozheniy Helorussil Pl y
+del

Y 3 8 ] < 8§75 L8EXY -8 P Y+
rex F.I,A . ZYyd 18(.61. V357 VIFKOK 51 estva qp ale.ey )j

C e g2 Com g
jeologicheskiy, .35, # r -

L]
” . i “mrer- arass.ic ssdiments in Fe.oru
B3TRACT: he Middi.e- ani prer- urass ; )

A.\_}.AI‘\;A‘ . v A ‘fq 1" t“e 'es

widespread in ‘tne Fripyat terpression, U
: ; H ) on 90
the Moscow depressisn and in .ne “regt depressl !
avastem is represented by

. e M mepotarBaslA
wcline. T"he TJprTRr-.urAS ' ‘ .

SY; }l“ord sediments *re g.thor iescrites various ged.ments
! xf diments. he

ol (vera ~rara~terist:” of them.

and gpeciles >f Toramir:

the L'vov
"allovian

"1trary of ‘oreress

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134810003-0"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134810003-0

LNy~ i e RN X R R S R Y A A P P X AT
7 i VR S5 e A T e L E eIt =

W, I.V.
MITTANI Dokl. AN BSSR

Bow data on Jurassic sedimente of Groduo Province'(MIHA 12:10)
3 no.5:217-219 My '59.

om AN BSSR I.3. Lupinovichem.

ik
1.Prodstavieno axaden o--Ge010gY Stratigraphic)

(Grodno Provinc

DN TR P RPRR il L N L C R L L TN L S T T SR T iy T
e T O T S A e R T e R R e EEH ARE TR 2 XTI

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134810003-0"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134810003-0

3

B T S e o S —

MITYANINA, I.V. [ugqnau,f_;_hy.]

strﬂt i m hy J 8 f ' hi te R‘LXBB in.
p Of urass 10 Bodiaﬂnt 0
' u Bss‘.ser ti’.’tok’l.m'. no.b' 10 ‘-10 5 ;l
Oltsl [ ] :

Stratigraphic)

(White Russ jam-Geology,

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134810003-0"




"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86 00513R001134810003-0

SEANRAL BT L S GRS Y AV AN PR T R CAARES AR B AT AR

MITIAN u

Stratigra;hic division of *"e Juragsic of Whit~ "issia.

Trudy VHTGHI nc,29:91~.5 v 1o 2, ‘6l (MIRA 14:7)
(White Russia—~Geclogy, Stratigraphic)
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AUTHOR: Mityanskiy, G.F. 109-12-3/15

TITLE: Migration of Barium on tre Surface of Certsir Ketalc
(Migratsiya bariya po poverkhnosti nexotoryxr metal.ov)

PERIODICAL: Radiotekhnika i Elextronika, 1957, Vol.II, hLo.l2,
op. 1491 - 149¢ (USSR).

ABSTRACT: The problem was already considered bty several suthors, in
particular, ty Drechisler (Ref.6) and Schaefer and White (Ref.7).
A more extensive investigation of the protlem was carried out
by the author and the results are reported in tiis paper. Th
nmeasurements were carried out by meens of a cylindrical thermo-
electronic projector (Ref.10). A mixture of tarium beryllate
and tantalum powder was used as the source of barium in tle
investigated tube, in which the pressure wss initially reduced to

5 x ].O-8 mmHg. The tube_was then sealed off and tlle pressure
reduced to about 2 x 10~7 nzHg. The cathode was in the form
of a filament and it wa:z coated with a multi-stoxic layer of
carium. Theoretically, the »rocess of the nigr-ti:n of barium
cen be represented by:

2
X- = 4DTt

cardl/3where x 1is the displacement of the toundory of thre barium

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134810003-0"



108-12-3/15

Kier tion of Barium on tre Surface of Certal: Motals,

Card2/3 c¢rburised tungsten and rhenium-costed tungstern differ v.ry little

(98

film, % 1is the tire necess= ry o ~rodice the 7Qili-lanciern ar
DT 4s tie value of the migration coefflicient 2%t a :ven

temperature T of the filament. If DT is messured at ceveral

s

temperatures, it is nosuitle L. obLtain the value of tie activation
.

energy of the migration, QM y 2nd a constant D 'fich are

related by equation: _ Qy

kT
DT - Dme .
The measurements were carried ouat on fillaments raving a length
of 180 mm and a diameter of O.1 mm and the followin.,curves for
tr.e barium layers on pure tungsten were taken: 1/4x~ sz a
function of ¢ (Fig.l), distritution of DT along rhe filament

and DT

wade for barium layers on carburised tunpcten, rherium-cosgted
tungsten and platinum-coated tungsten. It is corcluded tlat tie
values of DT and QM for the berium migrsticn orn :ure tungsten,

agasinst 1/T (Figs. 2 ard 3). Sirilar mezsurezents were
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KHigrztiorn of Barium on the Surface of Certain Metals

over the investigated range of temperatures (940 to I «+CC OK).
On platinum-coated tungsten, the migration coefficient is larger
and the activation energy is lower than that of the other three
wetals; in platinunx, the migration of tarium is faster tran

in other metals, especially at comparatively low temrerstures.
The author thanks Prof. N.D. Mergulis for direct:rp tr:is wiork.
There are 4 figures, 1 table end 15 references, 2 .f viich are
Slavic.

ASSOCIATION: Physics Institute of the Ac.Sc. Ukrsirisn SSR, Kiyev.
(Inctitut fiziki AN USSR, g. Kiyev)

SUZKITTED: May 8, 1957
AVATLARLE: Library of Congress
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migrat.on of Barium on the Surtace or Certa n Metals' by G. F. Mivyapskiy
Tnstitute o1 Physics  Aecademy of 32 cnee:r, Ulraonian 835R Kiev. Radio-
telhnika s Llektronika, Mo 12 December 19,3 pp L40L-1436.

Using a cylindrical thermionie projector at high vacuum (pressure
less than 3 x 10‘9 mm mercury), . comparatise stud, s made of Jhe
migrat;on of barium on Jhe suriace of purc tungsien carbided turgsten
tungsten coated {electrolylically) u, a layer c. rhen.um, and .urgsied
covered v .h a coat:ing of platinum

Card: 1/1
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Q6. 1512
AUTHORS : Borzyak, P G ; Marchuk, P.M.; Mityans'kiy, Q.F.
. e T Aty
TITLE:« Photo-Electronic Emission of the Intermetallic tbmpounds MgQSn and

InAs

PERIODICAL: Ukrayins'kyy Fizychnyy Zhurnal, 1960, Vol. 5, No. i, pp. €5 - T4

T T
TEXT:III Only the spectral characteristics of the photo-effect of the AI‘B‘J X\
and A B - type compounds are studied which are characterized by small, one—or-\/
der widths of the restricted energy zone. The films Mgasn were obtained by means
of the condensation of a tungstemn strip cleaned in a vacuum. For studying the
f1lm of a changeable composition of Mg - Sn, the distribution of the thermo-elec-
tronic effect of the yleld cftem ABSTRACTOR'S NOTE: Subseript temp { vemperature)
stands for the original T (tempe?atura)) along the strip 5 was determined  The
results are given in Figure 3, where the curve 1 shows the distribution of Ttemp
along the surface of the tungsten strip  Further, the film was applied on the
strip, which again was cleaned in a vacuum. After that, the curve 2 was obtalned.
A repetition of this cycle ylelded a curve which colncided with the curve 2. Af-

ter a third investigation of the film, a distribution was obtained for it which

Card 1/9
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Photo-Electronic Emission of the Intermetallic Compounds MgQSn and InAs

is 1llustrated by the curve 3. For various sections of the film characterized
by the curve 3, the authors have determined ihe spectral o ~o-electric serslt.
ty Iy toward I, of the Cs St-photocathode: = () e results are showt
Figure 4. Each curve is marked by a figure ging the coordinate of the invest. Ar
ed section according to the data of Flgure 3. The photo-electronlc properties cf
Mg are characterized by the curve 28, those of MgQSn py the curves 10, 13 and v
It was established that the optimum value of the yield effect in respect to the
photo-electronic emission 1is achieved for a metal surface at values t witnin tne
1imits 4#-20 and for the surface of Mg Sn at t'Z]O, It can also be seen that in
the case of a photoelectronic yield e%fect of only about 2 ev, the values of the
quantum yield in MgESn remain small, reaching only the tenth part of a percent
even at the highest values of hy = 5 ev For studying the photo-elecnronic emis-
sion of InAs, an investigation was carried out of the surface of the break of a
massive crystalline sample obtained in a high vacuum. The results of photo-elec-
tric measurements conducted on a clean, newly-obtained surface are shown OY dots
on re 7. In the ocaseé of a consecutive depositian of Ba0 mele-
culgplo’rR QZERER%LMSE:MfM;mgm i fﬁc-f?ﬁﬁgé) ording to which
Th ﬁ corresp 59365133&&@

the characteristics O,3 are obtained. e curve 1134810003-0"
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witn o concentration of barium oxide molecules which is already nigner
for comparison Figure 7 deplcts also the curve

for a2 C5 Sb-photocathode, which atA= 400 mpmhad a quantum yield =

G, A comparison of the spectral enaracteristics of the 3 intermetallic

woiry ounds MgBSn, .5 and Cs,3b snows that tne first two compounds gifter from
d appearance.

the lastter one oY efficiency values an wven at a distance of 3 eV
fror the pbordar, they do no% show any tendency <0 saturation and have 1essSer el-

ficiencles than Cs,Sb by one order or more. By making a comparison of the vaiues
- { -1 for lgpSn; InAs, and Cs,3b -a for Ge (Refd)

(Ref. 7) including hsre the da
4 a decrease O A f is noted wrich occurs when tne energy of
is also decreasing- no direct propor-
- Zorel n the electronic a

m™ere 1S, nhewever,
cfirity and .. 7, which sncws that thers

.rn stLlll otaer factors affecting the value &Y. There a;e b figures, Z tables &L

»eferences: 6 Soviet, 1 English and 1 German.

tute ot Physlcs, AS UxrSSR).

V.J",.n,)‘
<o cptimum concentration.
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TITLE:

PERIODICAL:

ABSTRACT:

sov/162-58-3—4/26
MityasheV, B.N., and Tsirlis, AT,

Reducing the Influence of §:nusoidal Noise on Ine
Pulse Signal Reception (0P . men'shenil yliyaniya
sin%soidal'noy pomekhi na priyem impul'snykh signa-
lov

Nauchnyye doklady vysshey sakoly, Radiotekhnika i
elektronika, 1958, Nr 3, PP 25-32 (USSR)

The authors 1nvestigate the sine noise suppression

with pulse signal reception and guggests & gynchroncus

oscillator which produces ~ascillations ~lose to the

noise fregquencye. However, according to Ye.l. Manaye .
this oscillator frequency will not be synchronous

to the noise frequency. F.gure 4 sl ows a block dia-
ram of S chronous noise guppressor. p self-

i{1lations may pe used

as a sync The block diagram of
such a generator i gure 6.

mental device puilt gecorcing to this plock diagral

was somewhat bulky, conta:ning geven vacuunl tubes and
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ociety

Metnod for the Improvement of the Demodulaticn Accufncy
of Pulses (Metod povysheniye tochnosti gemodulysatsil

impul'sov)

~ITLE:

" £ )
pERIODICAL: padiotekhnike, 1958, Volf 1%, Nr % :pl 55 =67 (ySsSR)
einn of pulses 18 shownh,

ABSTRACT: Here a nev method for the demodula
wnich com;wrpd

which was worked o - by the authol, cld L{ :
with the otherwise usual metho. & consxderably pe- ter

demodulation accul..Jy is reached. In the ne¥ pethod %L 18
suggested 1O form a responseé (in its snape ar isosce.eS

triangle) for each signal pulse. fhe ampli=ud? of thesve
t be proport;onal to the amplitude of

the guration gt <he base musgt b2 €nh?
riods. As # result of the guper =

nosition of such regponses & gignel is obt31ned‘in whiech 0o

voltinge from one amplitude value t

pcccrding to & gtraight line. :
3 retarded for one repetition e TiC

Card 1/3 the modulating function.

APPROVED FOR
' RELEASE: 06/14/2000
vethod for the improvement of the Demodul%’mePcﬂﬁn@0513mi1‘3-48':“)00
3-0

of fulses

demodulation isg better. The reproduction .courncy i9
pnrticulnrly high in those parts of ihe modnated functs D
where the curvature {g very f1at. By meens of low frecuenrcy
filterc 'n this method the nlao demodulativn accuracy 08 b
increased. ne masnitud? of the pain in dorodnlution
pccuracy in this method is evaluatec. Sromotne ohtarnad
tables cuh be seen that in case of adeitiona cenneotlot f

tho filters the accuracy of the demodulation improvaes. The
the

value of twe relative gain 1in accuracy, loneveTy remoine
came as 10 the case when filters aTe not e he d4-.t&
given in the tables aiso ghow tne error Lamitan o : ¢
reproduction of a modulating function witn oulse e’
™o demodulator schemes are given:

1; with tormation of triangularl qulses nnd

2) with formation of a growth function. .pe first tyte
remains more complicated in spite of »i:t simplificatluLf
than the scheme of the usually applicd sten-demodulator:
Bosides, the characteriatics of doth nemodulalol cnnnni 8
must be equalized. The second tyPe ig fro¢ fyvom both
deficiencies. 1n this the linear apprO)ianiun oyt

card 2/3
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AUTHOR: Mityashev, B.N. SOV/109-4—4-10/24

TITLE: Noise Suppressibility in the Time Digcriminators of
Pulse Signals (0 pomekhoustoychivostl vremennogo
Aiskriminirovaniya impul'snykh signalov)

PERIODICAL Radiotekhnika i elektronika, 1959, Vol k&, Nr 4,
pp 637 - 647 (USSR)

ABSTRACT: In an earlier work (Ref 1, the author carried out a? |
analysis of the pulse signal-plus-noise transfer Fhloug\

a discriminator. The device consisted 9f tﬁo gailng
stages, two integrators and an addlngAc1rcu1ti ) he .
discriminator could be used to determlne.the péalllu? o
tha signals as a function of the perturblng.n01se. lorgi
the accuracy of the instrument 1is analysed in sogevdetal .
When a signal and noise are applied to Fhe‘dlscrlTxnator.
the slope and the zero of the characterlst}c of the
device are shifted. When the signalmto-golsg ratio 15
small, the average square error of the discriminator

is defined by:

Ar - % (1)

- cAPPRQVED FOR RELEASE: 06/ 1%)206Q, CIA-RDP86-00513R001134810003-0"
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where 0& is the average square value of the noise at

the output of the discriminator and SdO is thz slope

of the characteristic. For large signal-to-noise ratios,

a linear approximation can be used and the average square
error is given by:

Oy

AT - 9 (2)
d s
d
where 3, = Umcdlﬁxm is the average slope of the operating
region of the discriminator characteristic. Here, Atm

is the mismatch of the system, when the output voltage has

a maximum value U ., (Figure 1).

are comparatively long, i.e. when their duration T
than the rise time Tz of the signal pulse,

When the gating pulses

is longer
the average
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Scv/109-4-4-10/24
Noise Suppressibility in the Time Discriminators of Pulse Signals
the coefficients bl and b2 are determined by Eqs (10).
The quantity q = 1/p in Eq (9) represents the signal-to-
noise ratio at the input of the detector. When the band-
w1dth of the receiver is comparatively large, the output

noise is expressed by Eq (15). The error of the discrimin:
ation is therefore given by Eg (16), where K represents
the characteristic of the detector, while Afo 1s the

bandwidth of the receiver, When the duration of the gating
pulses is less than the rise time of the signal pulses. the
output noise of the discriminator is written as Eq (2&)

where 32 represents the noise at the input of the system.
If the bandwidth is such that AfoT* is greater than 2 ,

the noise at the output is given by Eq (27). Consequently.
for small noise levels, the error in the discrimination 1s
given by Eq (28). 1In general, the error is expressed by

Eq (29). No in Eq (29) denotes the spectral density of

the noise at the input of the filter. The analysis of the

Card3/k
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formulae obtained in this work shows that the highest
signal-to-noise ratio at the output of the receiving

system is obtained when the duration of the gating pulses

is equal to that of the signal pulses. When the signal
pulses have steep edges, the accuracy of the system can be
increased by reducing the duration of the gating pulses.

The discrimination accuracy in the case of small noise

levels is almost equal to the theoretical maximum, especially
when the bandwidth of the filter preceding the detector is .
inversely proportional to the rise time of the pulse signals
and the duration of the gating pulses is equal to the rises
time. The author expresses his gratitude to

Professor Ye.I. Manayev for constructive criticism of this
work. There are 5 figures and 9 references, 1 of which is
English and 8 Soviet. Omne Soviet reference is translated
from English.

SUBMITTED: October 16, 1957
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